Enriched Endogenous Omega-3 Polyunsaturated Fatty Acids Protect Cortical Neurons from Experimental Ischemic Injury.
Omega-3 polyunsaturated fatty acids (n-3 PUFAs) exert therapeutic potential in a variety of neurological disorders, including ischemic stroke. However, the underlying mechanisms still lack investigation. Here, we report that cultured cortical neurons isolated from fat-1 mice with high endogenous n-3 PUFAs were tolerant to oxygen-glucose deprivation/reperfusion (OGD/R) injury. Fat-1 neurons exhibited significantly attenuated reactive oxygen species (ROS) activation induced by OGD/R injury, upregulated antiapoptotic proteins Bcl-2 and Bcl-xL, and reduced cleaved caspase-3. Exogenous administration of docosahexaenoic acid (DHA), a major component of the n-3 PUFA family, resulted in similar protective effects on cultured cortex neurons. We further verified the protective effects of n-3 PUFAs in vivo, using a mini ischemic model with a reproducible cortical infarct and manifest function deficits by occlusion of the distal branch of the middle cerebral artery with focused femtosecond laser pulses. The Fat-1 animals showed decreased ROS expression and higher level of glutathione in the injured brain, associated with improved functional recovery. We therefore provide evidence that n-3 PUFAs exert their protective effects against ischemic injury both in vitro and in vivo, partly through inhibiting ROS activation.